Prolonged incubation with phorbol esters enhanced vasopressin-induced calcium mobilization and polyphosphatidylinositol hydrolysis of vascular smooth muscle cells.
Arginine vasopressin (AVP)-induced formation of inositol phosphates and increased calcium efflux in smooth muscle cells (A-10) were inhibited by short term treatment with phorbol 12,13-dibutyrate (PDBu), an activator of protein kinase C (Ca2+/phospholipid-dependent protein kinase) (Aiyar, N., Nambi, P., Whitman, M., Stassen, F. L., and Crooke, S. T. (1987) Mol. Pharmacol. 31, 180-184). Here we report that prolonged treatment of A-10 cells (48 h) with PDBu markedly enhanced AVP-induced calcium mobilization but inhibited ATP- and thrombin-induced calcium mobilization. PDBu (400 nM) doubled [Ca2+]i induced with 3 nM AVP, while the basal calcium concentrations before and after AVP were not different from those of untreated cells. The EC50 for a 24-h exposure was 2.3 nM PDBu. Phorbol 12-myristate 13-acetate was also effective, while 4-alpha-phorbol 12,13-didecanoate (48 h at 400 nM) was without effect. 4-alpha-phorbol 12,13-didecanoate also did not affect inositol phosphate formation. PDBu markedly enhanced inositol phosphate formation induced by AVP but not by NaF. PDBu did not affect basal inositol phosphate and polyphosphoinositide levels, and cytosolic and membrane-associated phospholipase C activity. PDBu treatment (48 h, 400 nM) decreased membrane-associated and cytosolic protein kinase C activity by 80 and 90%, respectively. However, the dose response and time course of changes in protein kinase C activity did not correlate with the same curves for PDBu enhancement of AVP-induced calcium mobilization. We conclude that prolonged PDBu treatment selectively enhanced AVP-induced calcium mobilization and polyphosphoinositide hydrolysis. These effects were not caused by an increase in vasopressin receptor number and apparent affinity, an increase in phospholipase C activity, G-protein-phospholipase C coupling, formation of polyphosphoinositide, or inhibition of inositol phosphate metabolizing enzymes. Enhancement of the AVP responses did not correlate with desensitization or activation of protein kinase C. We suggest that prolonged PDBu treatment might sensitize a putative V1 receptor-G-protein-phospholipase C complex.